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(54) MANUFACTURING METHOD AND MANUFACTURING DEVICE FOR LIQUID CRYSTAL 
DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
method and a manufacturing device for a liquid crystal 
display element in which warpage is not generated after a 
polarizing plate is stuck even if a resin substrate is used. 
SOLUTION: In a stage for sticking a liquid crystal display 
element 1 formed by encapsulating a liquid crystal between a 
first resin substrate on which a transparent electrode 
pattern is formed and a second resin substrate to the 
polarizing plate 2 on which a tacky layer or an adhesive layer 
is formed for adhering the polarizing plate to the one surface 
of the first or the second substrate, a pair of surface plates 
4 and 5 which can be freely displaced are provided in a 
chamber, the liquid crystal display element 1 is placed on 
one surface plate 5, the polarizing plate is sucked to the 
other surface plate 4 having a sucking hole or groove for 
sucking so as to obtain pressure lower than the pressure in 
the chamber, the liquid crystal display element and the 
polarizing plate are aligned and stuck to each other and then 
the internal part of the chamber is pressurized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the process which sticks the polarizing plate with which the adhesive layer or the glue 
line was formed in one field of the liquid crystal display component which enclosed liquid crystal 
between the 1 st resin substrate and the 2nd resin substrate with which the transparent electrode 
pattern was formed, and the said 1 st substrate or the 2nd substrate Form the surface plate of a 
pair which can be freely displaced in a tub, and said liquid crystal display component is installed in 
one surface plate. The manufacture approach of the liquid crystal display component characterized 
by pressurizing the inside of a tub after making said polarizing plate stick to the surface plate of 
another side which has the adsorption hole or slot which carries put inhalation of air so that it may 
become low voltage from the pressure in a tub, carrying out alignment of said liquid crystal display 
component and said polarizing plate and sticking them. 

[Claim 2] In the equipment which sticks the polarizing plate with which the adhesive layer or the glue 
line was formed in one field of the liquid crystal display component which enclosed liquid crystal 
between the 1st resin substrate and the 2nd resin substrate with which the transparent electrode 
pattern was formed, and the said 1st substrate or the 2nd substrate Form the surface plate of a 
pair which can be freely displaced in a tub, and said liquid crystal display component is installed in 
one surface plate. The manufacturing installation of the liquid crystal display component 
characterized by having a means to make said polarizing plate stick to the surface plate of another 
side which has the adsorption hole or slot which carries out inhalation of air so that it may become 
low voltage from the pressure in a tub, to carry out alignment of said liquid crystal display 
component and said polarizing plate, and to stick them, and a means to pressurize the inside of a 
tub. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the liquid crystal 
display component which consists of a resin substrate, and a manufacturing installation. 
[0002] 

[Description of the Prior Art] In the liquid crystal display component, holding a liquid crystal layer in 
fixed thickness, and in order to form an electrode, generally the glass substrate is used from the 
former as a substrate. 

[0003] A liquid crystal display component is installed on a surface plate, when sticking a polarizing 
plate on the liquid crystal display component using a glass substrate, the polarizing plate in which 
the adhesive layer was formed to one field is arranged so that an adhesive layer side may be on a 
liquid crystal display component side, the approach of sticking, while pressurizing with a roller from 
the field which does not form the adhesive layer of a polarizing plate toward the opposite side from 
one side of a polarizing plate is common, and attachment is performed while an adhesive layer 
forming face deforms a polarizing plate into convex with a roller. 

[0004] Although the modulus of elasticity of glass is 7.0x1010 to 8.0x1 01 OPa, the modulus of 
elasticity of 1.2x109Pa and triacetyl cellulose is 3.2x1 09Pa, and that of the modulus of elasticity of 
the polyvinyl alcohol which is the ingredient of a polarizing plate is small a single figure as compared 
with it of glass. 

[0005] Therefore, when the attachment side side of a polarizing plate deformed into convex at the 
time of attachment, the liquid crystal display component did not deform with the rigidity of glass, and 
curvature did not occur for a liquid crystal display component. 
[0006] 

[Problem(s) to be Solved by the Invention] On the other hand, the elastic modulus of the polyether 
sulfone of the resin ingredient which can be used as a resin substrate 2.5x1 09Pa, The elastic 
modulus of a polycarbonate the elastic modulus of 1.8x109Pa and acrylic resin From 1.8x109Pa to 
3.2x109Pa The elastic modulus of an epoxy resin is as near a value as 3.0x109Pa and the elastic 
modulus of a polarizing plate ingredient, and when it sticks making a polarizing plate curl using a 
roller like the case of a glass substrate for the liquid crystal display component created using these 
resin substrates, curvature generates [ a polarizing plate side ] it in a concave. Moreover, since the 
liquid crystal display component has curved when sticking a polarizing plate on the field on which the 
polarizing plate is not stuck similarly, there are a problem that alignment with a polarizing plate is not 
fully made, and a problem that air bubbles arise between a liquid crystal display component and a 
polarizing plate. 

[0007] Even if a resin substrate is used for it, this invention aims at offering the manufacture 
approach of a liquid crystal display component and manufacturing installation which curvature does 
not generate after polarizing plate attachment, in order to solve said conventional problem 
[0008] 

[Means for Solving the Problem] In order to attain said purpose, the manufacture approach of the 
liquid crystal display component of this invention In the process which sticks the polarizing plate 
with which the adhesive layer or the glue line was formed in one field of the liquid crystal display 
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component which enclosed liquid crystal between the 1st resin substrate and the 2nd resin 
substrate with which the transparent electrode pattern was formed, and the said 1st substrate or 
the 2nd substrate Form the surface plate of a pair which can be freely displaced in a tub, and said 
liquid crystal display component is installed in one surface plate. Said polarizing plate is made to 
stick to the surface plate of another side which has the adsorption hole or slot which carries out 
inhalation of air so that it may become low voltage from the pressure in a tub, and after carrying out 
alignment of said liquid crystal display component and said polarizing plate and sticking them, it is 
characterized by pressurizing the inside of a tub. 

[0009] Next, the liquid crystal display component with which the manufacturing installation of the 
liquid crystal display component of this invention enclosed liquid crystal between the 1st resin 
substrate and the 2nd resin substrate with which the transparent electrode pattern was formed, In 
the equipment which sticks the polarizing plate with which the adhesive layer or the glue line was 
formed in one field of said 1 st substrate or the 2nd substrate Form the surface plate of a pair which 
can be freely displaced in a tub, and said liquid crystal display component is installed in one surface 
plate. Said polarizing plate is made to stick to the surface plate of another side which has the 
adsorption hole or slot which carries out inhalation of air so that it may become low voltage from the 
pressure in a tub, and it is characterized by having a means to carry out alignment of said liquid 
crystal display component and said polarizing plate, and to stick them, and a means to pressurize 
the inside of a tub. 

[0010] According to this invention, in the liquid crystal display component using a resin substrate, 
the liquid crystal display component which does not have curvature after polarizing plate attachment 
can be offered. 
[001 1] 

[Embodiment of the Invention] The example of this invention is explained below. 
[0012] (Example 1) The pixel electrode was formed by etching, using 50mmx50mm and an acrylic 
substrate with indium tin oxide (henceforth, ITO) with a thickness of 0.4mm as a substrate. 
Subsequently, the orientation film which consists of polyimide resin on ITO was printed, and after 
carrying out baking formation, rotation rubbing using a rayon cloth performed orientation processing 
so that liquid crystal in the STN mode 250-degree twist might be realized. 
[0013] and — the perimeter part on one substrate — glass fiber — 1.0wt(s)% — the mixed 
photoresist seal resin was printed, and on the substrate of another side, 2 came out of 300 resin 
beads /of a predetermined path comparatively mm, it sprinkled, and these substrates were mutually 
heat-hardened at 130 more degrees C after hardening seal resin with the lamination high-pressure 
mercury lamp. Then, after carrying out vacuum impregnation of the liquid crystal mixture which 
mixed the chiral agent of a predetermined amount with the ester system nematic liquid crystal of 
rate deltan=of birefringence 0.14 and obturating by photo-curing resin, it heat-treated after 
hardening by UV irradiation, and the resin substrate liquid crystal display component 1 was obtained. 

[0014] Drawing 1 shows the manufacture approach of the liquid crystal display component in the 
example 1 of this invention. In the pressurization tub 3 of drawing 1 , there are surface plates 4 and 
5 of a vertical pair which can displace at least one side, the resin substrate liquid crystal display 
component 1 is installed at the downward surface plate 5, it decompressed and the polarizing plate 2 
was made to adsorb so that an adhesive layer side may be to the upper surface plate 4 on the resin 
substrate liquid crystal display component 1 side. Checking location adjustment so that the resin 
substrate liquid crystal display component 1 and a polarizing plate 2 may acquire a necessary 
doubling precision, after making the inside of the pressurization tub 3 into the pressure of 
0.01MPa(s), the vertical surface plates 4 and 5 were operated, the inside of lamination and the 
pressurization tub 3 was pressurized for the resin substrate liquid crystal display component 1 and 
the polarizing plate 2 at 0.2MPa(s), and the resin substrate liquid crystal display component was 
obtained. 

[0015] And it evaluated about the curvature of the resin substrate liquid crystal display component 
of an example 1. Evaluation of curvature placed downward the field which stuck the polarizing plate 
for the resin substrate liquid crystal display component on the flat display case, measured the height 
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from a flat display case, and was made into the amount of curvatures. 

[0016] Consequently, with the liquid crystal display component of an example 1, it was Omm in 
height, and curvature was not generated but the good result was obtained. 
[0017] (Example 1 of a comparison) The resin substrate liquid crystal display component 1 was 
produced like the example 1 as an example 1 of a comparison. Drawing 2 shows the manufacture 
approach of the conventional liquid crystal display component in the example 1 of a comparison. 
Install the resin substrate liquid crystal display component 1 on the surface plate 1 1 which can be 
displaced, and a polarizing plate 2 is made to adsorb so that an adhesive layer side may be to the 
upper adsorption machine 1 2 on the resin substrate liquid crystal display component 1 side. 
Checking location adjustment so that the resin substrate liquid crystal display component 1 and a 
polarizing plate 2 may acquire a necessary doubling precision Stick one side of a polarizing plate 2 
on the predetermined side of the resin substrate liquid crystal display component 1, and the roller 
13 of a predetermined diameter is moved toward the side of opposite from the side, pressurizing a 
polarizing plate 2 by the predetermined pressure. After the polarizing plate 2 separated from the 
adsorption machine 2, the roller was made to reach to the side of opposite, the polarizing plate 2 
was stuck on the resin substrate liquid crystal display component 1, and the resin substrate liquid 
crystal display component was obtained. 

[0018] And it evaluated like the example 1 about the curvature of the resin substrate liquid crystal 
display component of the example 1 of a comparison. In the example 1 of a comparison, the 
pressure of a roller was changed with 0.5 times of a predetermined pressure, 1 time, and twice. 
Consequently, with the liquid crystal display component of the example 1 of a comparison, the height 
of curvature is 7mm at the time of 6mm and twice at the time of 6mm and 1 time at the time of one 
0.5 times the pressure of this, and the good result was not obtained. 

[0019] In addition, although the polarizing plate was installed in the top board, the liquid crystal 
display component was installed in the lower lapping plate in the example and the liquid crystal 
display component was produced, also when a liquid crystal display component is installed in a top 
board, a polarizing plate is installed in a lower lapping plate and a liquid crystal display component is 
produced, without restricting to this, it is checking that the same result is obtained. 
[0020] 

[Effect of the Invention] In the process which sticks a polarizing plate on the liquid crystal display 
component which was with the resin substrate according to this invention as explained above Form 
the surface plate of a pair which can be freely displaced in a tub, and said liquid crystal display 
component is installed in one surface plate. By making said polarizing plate stick to the surface plate 
of another side which has the adsorption hole which carries out inhalation of air so that it may 
become the low voltage force from the pressure in a tub, and a slot, and having the process which 
pressurizes the inside of a tub, after carrying out alignment of said liquid crystal display component 
and said polarizing plate and sticking them The liquid crystal display component by which quality 
without curvature was stabilized can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The schematic diagram of the polarizing plate attachment equipment in one example of 
this invention 

[Drawing 21 The schematic diagram of the polarizing plate attachment equipment in the example of a 
comparison 

[Description of Notations] 

1 Resin Substrate Liquid Crystal Display Component 

2 Polarizing Plate 

3 Pressurization Tub 

4 Top Board 

5 Lower Lapping Plate 

1 1 Surface Plate 

12 Adsorption Machine 

13 Roller 
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[Drawing 1] 
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